A previous spin 1/2 preon model for the substructure of the standard model quarks and leptons is complemented to provide particle classification group, preon interactions and a tentative model of black holes. The goal of this study is to analyze a phenomenological theory of all interactions. A minimal amount of physical assumptions are made and only experimentally verified global and gauge groups are employed: SLq(2), the three of the standard model and the full Poincaré group. Gravity theory with torsion is introduced producing an axial-vector field coupled to preons. The mass of the axial-vector particle is estimated to be near the GUT scale. The boson can materialize above this scale and gain further mass to become a black hole at Planck mass while massless preons may form the horizon. A particle-black hole duality is proposed.
Introduction
The purpose of this brief note is to develop further a previous spin 1/2 preon model [1] in order to strengthen its global and local group theoretic structure.
The model should fulfill four requirements: 1) provide a global group structure for preons, quarks and leptons, 2) introduce preon properties such that they endorse the standard model (SM) local gauge group structure ( ) ( ) ( )
) provide a basis for introducing an applicable formulation of gravity into the model, and 4) introduce tentatively a corpuscular structure for black holes. Briefly, this note is a step in search for scenario of physics ( ) 3 
SU
for the weak and strong interactions, respectively. Thirdly, fermion fields in Einstein-Cartan [7] , or Einstein-Kibble-Sciama (EKS) [8] [9] gravity have been shown by Fabbri to yield interesting results for torsion coupling to the spin of Dirac fields [10] . This interaction is expressed as a massive axial-vector field coupling to preons. It originates from translation symmetry of the full Poincaré gauge group in the action. A model for Gedanken gravity phenomenology is in this way introduceded for energy scales, say approximately 16 19 10 GeV 10 GeV E ≤ ≤
. At these energies the axial-vector boson may materialize due to preon-antipreon annihilation in stellar collisions or in similar energy density thermal environment. At 19 10 GeV E ≥ the axial-vector bosons are seeds for black hole formation. Near and above Planck scale the effects of torsion are taken to dominate over those of curvature, while at astronomical scales the effects of curvature are known to dominate.
The model is constructed with minimum of basic ingredients. Only two basic fermions are asumed instead of two quarks and two leptons. All interactions are taken from the experimentally tested standard model and from the EKS general relativity with torsion. Torsion in Einstein-Hilbert gravity is zero, and in the literature this is the majority opinion. However, there is no reason not to consider the full Poincaré symmetry for gravity (see last paragraph of subsection 3.1). Duality between standard model matter particles and black holes is proposed. In principle, one is calculable from the other.
The organization of this note is the following. The preon model is described in Section 2. The particle classification global group ( ) 2 
SLq
is discussed in Appendix. Torsional interaction of preons in EKS gravity is summarized in Section 3. A tentative model for black hole structure using the torsion field is described in Section 4. Finally, conclusions are made in Section 5. The Appendix is included to make the presentation self-contained.
Preons, Quarks and Leptons
The constituents of quarks and leptons must include an odd number of spin 1/2 particles. In [1] the case of three constituents, preons, is consider. Requiring charge quantization {0, 1/3, 2/3, 1} and fermionic permutation antisymmetry for same charge preons, four bound states of three preons were defined. These form the first generation quarks and leptons 
Preon Interactions

Preliminaries
To build a full Poincaré group gauge theory for gravity one has to consider boosts, rotations and translations: the rotations lead to curvature and the translations to torsion in spacetime. From a different point of view, curvature arises in the form of metric from energy and torsion in the form of a connection from spin. Torsion is therefore defined on microscopic scales. Torsion requires extension of the Riemann geometry to Riemann-Cartan (RC) geometry [7] . RC gravity, or Einstein-Kibble-Sciama (EKS) [8] [9] gravity can be reduced to Einstein gravity plus torsional contributions. A theory has been developed by Fabbri [10] for gravity with torsion and spinor matter fields, which yields a massive axial- In (1) there is a caveat since preons of the same charge only have two degrees of freedom while three are implied in (1) . Therefore one more quantum number may be needed, two preons may make a scalar field, or the leptons are bound states of their chiral components as discussed in [10] . The field equations of the EKS theory of gravity are
ρµν is the torsion tensor and S ρµν is the spin density tensor, the source of torsion [10] .
In general relativity, metric is used to measure distances and angles. Connections are used to define covariant derivatives. A suitable connection must be found. In general form, a covariant derivative of a vector is defined by
The connection In [10] it is shown that the connection ( )
is symmetric and written entirely in terms of the partial derivatives of the metric tensor, and it is called metric connection, while the torsion tensor with all lower indices is taken to be completely antisymmetric and therefore it is possible to 
Torsion as Axial-Vector Massive Field
The system of field equations can be derived by the variational method from a dynamical action, whose Lagrangian function is [10] ( )
where M is the axial-vector mass, X the preon-axial-vector coupling and ψ the preon wave function. F is the electromagnetic tensor
Let us start from the metric connection ( )
The torsion tensor is completely antisymmetric only if some restrictions are 
are called a spin connection. The torsion in coordinate formalism is defined as Let us define the decomposition of the spinor field in its left and right parts
The linearly independent bi-linear spinorial quantities are the following 
for the torsion-spin and curvature-energy coupling, and 
Black Hole Toy Model
Black holes are at present under intensive study. I wish to finish with a few words of a speculative black hole scheme. The axial-vector field should appear as a physical particle whenever its production is energetically possible. At Planck scale energy the axial-vector boson serves as a seed for black hole formation causing a black hole to appear. With the growing black hole mass the fermion spins average out towards zero and torsion vanishes but the physical boson remains.
The horizon is a shell of massless preon-antipreon pairs. The number of pairs is correlated with the mass of the black hole, and they may form Cooper pairs. A prototype for the lightest black hole is a preon-antipreon-W excited bound state.
It is a physical state which couples to quark-antiquark and lepton-antilepton pairs. This state was called gravon in [12] .
One may think of a particle-black hole duality in this model. On the particle side the fermions-i.e. preons, quarks and leptons-dominate and the axial-vector is hidden with graviton being weakly coupled. On the black hole side the axialvector is the physical particle and the preons are "hidden" forming the horizon.
In principle, one is calculable from the other.
Conclusions
The preon model with spin 1/2, charge 0 and 1/3 and mass 0 m ≈ constituents discussed above has a sound group theoretical basis. Both the preons and the quarks and leptons belong to two lowest representations of the global SLq(2) R. Raitio 
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OALib Journal group, shown in Table A1 and Table A2 of the Appendix. With two preons and their antiparticles the standard model local gauge groups ( ) ( ) ( )
Preons, as Dirac spinors, are the fundamental building blocks of matter which interact above GUT scale with gravity predominantly by axial-vector boson coupling. Above the Planck energy the formation of black holes becomes possible with the axial-vector boson forming a seed for it and the chiral phase preon-antipreon pairs form the horizon. The preons coupled to the axial-vector may make the singularity of the hole softer or fade away. All the basic equations, the standard model and the torsion field Equation (3.28), are relativistic quantum equations.
Gravity and electromagnetism are the "original" long range interactions in the big bang of cyclic cosmology. The axial-vector particle is expected to have a large mass, 
where q is defined as follows from the matrix 
The matrix  is invariant under the transformation
where t T is T transposed and
Higher representations of ( ) 
q n n n n n n n n Table A1 .
For notational clarity, I use in Table A1 and Table A2 . the preon names of [6] .
The preon dictionary from the notation of [1] is the following: Table A2 .
All details of the ( ) 2 
SLq
extended standard model are discussed in the review article [6] , including the gauge and Higgs bosons and a candidate for dark matter. I do not, however, see much advantage for introducing composite gauge bosons in the model. Introduction of color from preons is done slightly differently in [6] . In the early universe developments there is similarity between the knot model and the present preon model. Therefore, apart from the differences in color interpretation, the model of [1] and the knot algebra of [6] are equivalent in the fermion sector.
In summary, knots having odd number of crossings are fermions and knots with even number of crossings are correspondingly bosons. The leptons and
